Three experiments were conducted to compare soybean mealhorghum grain (SBWSG), alfalfa hay or dehydrated alfalfa pellets (DEHY) as supplemental protein sources for beef cattle grazing dormant range forage. In Exp. 1 (35d digestion study), 16 ruminally cannulated steers were stratified by weight (average BW 259 kg) and assigned randomly within stratification to: 1) control, no supplement; 2) SBWSG (25% CP) fed at .48% BW 3) alfalfa hay (17% CP) fed at .70% BW, or 4) D E W (17.4% CP) fed at .67% BW. Steers receiving protein supplements displayed at least a twofold increase in forage intake (P < .lo). In addition, steers supplemented with DEHY consumed approximately 15% more forage (P c .lo) than SBMlSG-or alfalfa hay-supplemented steers. Digestible DM intake (kg/d), however, was similar between alfalfa hay-and DEHY-supplemented steers and 20% greater (P < .lo) than for SBWSG-supplemented steers. In Exp. 2, 82 mature, nonlactating Hereford x Angus cows (average BW 489 kg) were assigned randomly to SBMISG, alfalfa hay or D E W supplement treatments, which were replicated in three pastures. Cows supplemented with DEHY gained more weight (P < .05) during the first 84 d of supplementation and displayed the least amount of weight loss at calving (d 127; P < .05) and just prior to breediig (P < -10). In contrast, calving interval (361 d) and pregnancy rate (94%) were unaffected (P > .lo) by dam's previous supplemental treatment. In Exp. 3, one block (pasture) of cows from Exp. 2 was selected at random and grazing behavior was monitored during week-long periods in January and February. A treatment x time interaction (P c .05) occurred for total time spent grazing; treatments did not differ in January, but cows supplemented with alfalfa hay spent less time grazing in the February grazing period. In conclusion, DEHY and alfalfa hay appear to be at least as effective as SBM/SG as a supplemental protein source for pregnant grazing cows when supplements are fed on an equal CP and ME basis.
increased weaning weights of calves (Clanton, 1982; Lee et al., 1985) have been attributed to protein supplementation.
Although the positive benefits of protein supplementation appear to be well established, there is a limited amount of information regarding use of alternative feeds as protein supplements. Various types of feeds that might be used as supplements (i.e., alfalfa, wheat middlings, soybean meal and cottonseed meal) vary widely in chemical composition and rate of ruminal protein degradation (Nocek and Russell, 1988) . In addition, the quantity of supplemental feed N escaping the rumen (Petersen et al., 1985) , as well as the synchrony of release of supplemental N in the rumen (e)rskov, 1982). have been suggested as factors that could ultimately influence animal performance. 'zherefore, our objective was to compare soybean mealhorghum grain with two forms of alfalfa (long-stem hay vs dehydrated pellets) as supplemental protein sources for beef cattle consuming dormant range forage. Specifically, these experiments monitored supplement influence on animal weight and condition change, reproduction, grazing behavior, intake, digestibility, fermentation characteristics and ruminal digesta kinetics.
Materlals and Methods
Experiment 1: Digestion Study in Confinemenr. Sixteen ruminally cannulated steers were blocked by weight (average BW 259 kg) and randomly assigned to four treatments: 1) control, no supplement; 2) soybean meal/ sorghum grain (SBM/SG) fed at .48% BW, 3) long-stem alfalfa hay fed at .70% B W or 4) dehydrated alfalfa pellets (DEHY) fed at .67% BW. The formulation of the SBM/SG supplement and the quantity fed of all three supplements were designed to ensure that all supplemented steers received an equal amount of supplemental CP and ME each day. The source of the alfalfa hay and dehydrated alfalfa 5AnkrOm spellcapon, NY. '+race mineralized salt consisted of 49% salt, 49% dicalcium phosphate, 1% vitamin A (30.000 N/g) and 1% trace mineral. The trace mineral component contained not less than 4% Ca, 10% Fe, 10% Mn, 1% Cu, .3% I and .1W co.
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supplements was third-cutting, mid-bloom alfalfa. Alfalfa for the two supplements was harvested on an alternate windrow basis to ensure equal forage quality before processing.
In situ rate and extent of protein degradation were determined for SBM/SG, alfalfa hay and DEHY. A 5-g sample of each supplement was placed in Dacron bags5 (duplicate bags per treatment-time intervals) after grinding through a 2-mm screen. The bags had a pore size of 30 to 70 p and were placed in the rumen of cows adapted to dormant tallgrass forage. Bags were removed at 4, 8, 12 and 24 h, Msed, dried at 55'C for 72 h and analyzed for N (AOAC, 1984) . Rate of digestion was calculated as described by Smith et al. (1970) .
Steers were individually housed in 2-m x 6-m pens and had free access to water and trace-mineraliied salt6. At 0800 daily, refused feed was removed from feed bunks, weighed and subsampled just prior to feeding the supplements. Immediately following consumption of the supplements, dormant tallgrass-prairie forage was fed at 150% of the previous 5 d average intake. This forage was harvested from an ungrazed pasture in early March and consisted of big bluestem (Andropogon gerardi), little bluestem (Andropogon scoparius), indiangrass (Sorghasrrum nutuns) and numerous other grasses and forbs (Anderson and Owensby, 1969) .
The 36-d digestion study consisted of a 16-d adaptation, 7-d intake and 7 d fecal collection period, respectively. Feed and ort samples were taken during the 7-d intake period. During the 7-d fecal collection period, total fecal output was recorded, and daily samples of feed, orts and feces were collected and stored for future analysis. Ruminal contents were evacuated just before (0 h) and at 5 h after supplementation on d 31 to account for diurnal fluctuations in ruminal fill. Ruminal contents were weighed, mixed by hand, subsampled and promptly (within 30 min) replaced in the animal. On d 33 to 36, a weight block of steers was selected at random each day for 12-h fermentation and 6-h microbial profiles.
Feed, ort, fecal and ruminal evacuation samples were dried at 55°C in a forced-air oven. Equal quantities of daily feed samples and a percentage of orts and feces were composited for the corresponding sample collection periods. All samples were ground with a q c i 0 t~7 mill to pass a 1-mm screen, and duplicate samples were analyzed for DM and ash by standard procedures (AOAC, 1984) . Acid detergent fiber and ADL in duplicate feed samples and NDF in duplicate feed, ort and fecal samples were determined via nonsequential analysis as described by Goering and Van Soest (1970) , except for treatment supplements in which NDF was isolated by a modified procedure (Robertson and Van Soest, 1981) . Indigestible ADF of the feed and ruminal contents was determined in triplicate by a 144-h in vitro fermentation followed by ADF extraction as described by Cochran et al. (1986b) . Kjeldahl N of the feed was analyzed on duplicate samples by standard procedures (AOAC, 1984) .
During the fermentation profile portion of the digestion study, steers were pulsedosed with Co-EDTA immediately before supplementation to measure ruminal fluid dilution rate and liquid volume (Uden et al., 1980) . Each dose of 4 g Co was solubilized in 200 ml distilled water and injected at numerous sites in the rumen with a repeating syringe. Ruminal fluid samples were collected before dosing of Co-EDTA (0 h) at various locations in the rumen and reticulum using a suction strainer to provide a background matrix for Co analysis in addition to baseline values for pH and VFA concentration. Subsequent ruminal fluid samples were taken in a similar fashion at 2, 4, 6, 8, 12 and 24 h after supplementation. Ruminal samples were taken to the laboratory, where pH was determined with a combination electrode, and frozen (-20°C) following treatment with 25% metaphosphoric acid (1 ml plus 4 ml ruminal fluid). Ruminal fluid samples were centrifuged prior to analysis at 39,000 x g for 20 min. Ruminal VFA were determined using gas chromatography as outlined by Jacques et al. (1987) . Ruminal Co concentrations were determined using atomic absorption spectroscopy with an air-acetylene flame. Calculations of ruminal fluid volume and dilution rate were as described by Warner and Stacy (1968) . Ruminal DM fill and indigestible ADF (IADF) fill were determined by manual evacuation of ruminal contents. Indigestible ADF passage was determined by dividing the IADF intake by the quantity of IADF in the rumen (Van Soest, 1982) .
Concurrent with ruminal fluid sampling for the fermentation profile, ruminal digesta samples (liquid and solids) were obtained just before (0 h) and at 2, 4 and 6 h after supplementation to determine anaerobic bacteria counts. Samples were collected from the ventral and mid-dorsal rumen and reticulum with 125-ml plastic containers. Immediately after sample collection, samples were transported to the laboratory and combined under oxygen-free CO2, blended under COz for 1 min and strained through four layers of cheesecloth. Then, the strained ruminal fluid was used to inoculate various culture media for bacterial enumeration. Total anaerobic bacteria were determined on a complete carbohydrate medium (Olumeyan et al., 1986) . Starchdigesting bacterial groups were enumerated on basal medium containing .3% (wh) soluble starch as the single energy source. Dilution and subsequent inoculation of the media were conducted as described by T o m e et al. (1989) . Three replicate roll tubes were inoculated with the appropriate dilutions and incubated at 39°C for 7 d before colonies were counted. Cellulolytic bacterial counts were determined as described by T o m e et al. (1989) .
Experiment 2: Cow Performance Study. Eighty-two pregnant Hereford x Angus cows (average BW 489 kg) were stratified (by previous experimental treatment, body condition and estimated fetal age) and assigned randomly within stratum to SBM/SG, alfalfa hay, or DEHY supplement treatments as described in Exp. 1. Supplements provided 69% of the CP and 36% of the ME requirement for nonlactating, pregnant, mature cows (BW 499 kg) in the last third of gestation (NRC, 1984) . Eight to ten cows from each treatment group were assigned randomly in a randomized complete block design to each of three pastures containing dormant tallgrassprairie forage (average stocking rate = 4 ha/ cow). The tallgrass-prairie vegetative composition was similar to that described in Exp. 1.
Cows were gathered each morning (O900 to 1200), separated into treatment groups and group-fed in bunks their respective treatment supplements. For each cow, supplementation began in mid-November and continued until calving. Weights were recorded the following morning. Additionally, cow body condition was determined concurrently with weights by four independent observers using a 9-point scale (1 = extremely emaciated, 9 = extremely obese; Neumann and Lusby, 1986) . Three calves died during or shortly after parturition; however, none of the deaths was related to previous supplemental treatment. Deaths (0 d) to the onset of the 60d breeding period beginning in early May. Serum progesterone levels were determined using radioimmunoassay techniques (Niswender and Nett, 1977) . If one or both of the samples displayed progesterone concentrations in excess of 1 ng/rnl, the cow was considered to be cycling.
Experiment 3: Grazing Behavior Study. One block (pasture) from Exp. 2 was selected at random to evaluate the influence of SBM/SG, alfalfa hay and DEHY supplementation on beef cattle grazing behavior. Two separate grazing periods (7 d in length) were used in early January and mid-February. During these grazing periods, cows were individually fed their respective treatment supplements, and length of time to consume their supplements was recorded. Eight cows from each treatment were fitted with vibracorders8 to monitor periods.
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animal grazing time and pattern (Stobbs, 1970) . Interpretation of vibracorder charts was as described by Adams et al. (1986) . Additionally, cows were fitted with digital pedometers to determine distance traveled (Anderson and Kothmann, 1977) . Digital pedometers were calibrated by walking the cows a known distance and recording the pedometer reading. Average minimum and maximum temperatures ranged from -3.3 to 6.1 and -2.2 to 7.2"C for early January and mid-February grazing periods, respectively. Traces of precipitation were noted within each gazing period; however, no accumulation of snow occurred.
Statistical Analysis. In Exp. 1, all data pertaining to intake, digestibility, liquid lcinetics and IADF flow were analyzed as a randomized complete block design with effects for treatment and weight block. Differences among treatments were determined by least significant difference (LSD) protected by a prior F-test (P < .lO; Steel and Tome, 1980) . Because all animals were individually fed, steer was considered the experimental unit. Ruminal fermentation characteristics, microbial population and digesta kinetics based on two evacuation times were analyzed as a randomized complete block, split-plot design. WhoIe-plot main effects were determined using treatment x weight block as the error term. All other effects were determined using residual sums of squares. Dependent variables that displayed a treatment x time interaction were analyzed within time periods and presented graphically.
In Exp. 2, cow weight, body condition, calf birth weight, calf ADG and calving interval were analyzed as a randomized complete block design with effects for treatment and pasture (block). Because cows were not individually fed, treatment groups within a pasture were considered the experimental unit (8 to 10 cows per experimental unit). Likewise, because there were unequal numbers of observational units per experimental unit, approximated SE were used for tabular presentation ( Milliken and Johnson, 1984) . Percentage of cows cycling and pgnancy rate were determined using a chi-square statistic (Steel and Tome, 1980) . Mean separation for all variables was determined using the LSD procedure as described In Exp. 3, hours spent grazing and distance traveled were analyzed as a split-plot design. Because cows were fed on an individual basis in Exp. 1. 4 e * f~~~ means without common superscript letters differ (P < .IO).
but grazed a common pasture, cow was considered the experimental unit. Therefore, the whole plot was a completely randomized design using cow (treatment) as the specified whole-plot error term. Treatment and treatment x grazing period effects were determined using residual sum of squares. Mean separation for all dependent variables was determined using LSD; all data were analyzed using GLM procedures of SAS (1985) .
Results and Discussion
The three supplemental protein sources used in these studies differed widely in chemical composition and in situ protein degradation (Table 1) . The SBM/SG supplement had greater protein and energy densities (NRC, 1984) and fewer fibrous constituents than did alfalfa hay and DEHY supplements. As a result, approximately 42% more of the alfalfabased supplements had to be fed in order to provide similar quantities of CP and ME. In addition, the DEHY supplement had slightly greater CP content and slightly fewer fibrous components than did long-stem alfalfa hay, presumably because of more leaf loss with the hay processing method. Another difference between the two alfalfa supplements was that DEHY was pelleted (average length = 1 cm), and thus represented a physical form of supplemental protein different from that of the alfalfa hay supplement.
In situ protein degradation also indicated differences among supplement sources. Protein degradation rate (%/h) was at least twofold greater (P < .05) for SBWSG and alfalfa hay supplements than for the D E W supplement (Table 1) . Likewise, 24-h extent of protein degradation was highest for alfalfa hay, intermediate for SBWSG and lowest for D E W supplements (P < .lo). Rates of protein degradation of the supplements were lower than previously reported values (Nocek and Russell, 1988) . The lower rate and extent of protein degradation may be attributed to the basal diet of dormant tallgrass-prairie forage. This diet obviously was limited in nutritive value and, as a result, microbial populations and subsequent fermentation rates probably were depressed (Phskov, 1982) .
Experiment I: Digestion Study in Confinement. Forage DMI was increased at least twofold (P < .lo) by providing steers with supplemental protein (Table 2 ). In addition, steers supplemented with DEHY consumed 15% more forage than steers supplemented with alfalfa hay or SBM/SG (P < .lo). The increase in intake of a poor-quality forage with protein supplementation is in agreement with results of numerous other researchers (Egan, 1965; McCollum and Galyean, 1985; Delcurto et al., 199Ob) .
Apparent total tract DM digestibility did not differ (P .lo) among treatment groups (Table   2) . Digestible DM intake, however, was 20% greater (P < .lo) for DEHY-and alfalfa haysupplemented steers than for steers receiving SBWSG. In addition, supplemented steers displayed a threefold (P e .lo) increase in digestible DM intake compared with unsupplemented steers. NDF digestibility was lower in DEHY-supplemented steers than in steers supplemented with alfalfa hay or in nonsupplemented steers (P < .lo). Additionally, NDF digestion by SBM/SG-supplemented steers was lower (P < .lo) than NDF digestion by nonsupplemented control steers. In this study, NDF digestibility was slightly higher than apparent DM digestibility. Other studies evaluating low-quality forages also have reported that NDF digestibilities were similar to or slightly greater than apparent DM digestibility (Chase and Hibberd, 1987; Ward and Ward, 1987; DelCurto et al., 199Ob) . Because of the low intakes (c 2% BW) observed in the present study, the endogenous contribution to fecal output may have constituted a greater proportion of the non-NDF fecal DM, thus depressing apparent digestibility (Van Soest, 1982) .
A treatment x evacuation time interaction was evident for ruminal DM fill estimated by ruminal evacuation (P c .10; Table 3 ). Just prior to feeding, ruminal DM fill was greater in DEHY steers (P < .lo) than in steers in all other treatment groups. However, by 5 h after supplementation on the same day, all groups receiving supplemental protein displayed at least a 75% increase (P < .lo) in ruminal DM fill compared with nonsupplemented steers. In contrast, no treatment x evacuation time interaction (P > .lo) was observed for ruminal IADF fill. Alfalfa hay-and DEHY-supple- .IO b.c*d,eRow means without common superscript letters differ (P < .IO).
EgRow means without common superscript letters differ (P < .05). Qacteria counts (n = 16) fermentation characteristics (n = 24) that did not display a treatment x t h e interaction (P z .lo) were averaged across time periods and presented above in tabular form. b * c * d~~~ means without common superscript letters differ (P < .OS).
mented steers had greater IADF fill than control steers (P e .lo), and within supplemental treatments, DEHY steers displayed greater fill (P .lo) than SBM/SG steers. Increases in ruminal fill with supplemental protein additions to lowquality forage diets have been reported previously (Egan, 1970; Thornton and Minson, 1973; DelCurto et al., 1990b) . Such increases suggest that factors other than distension per se may play an important role in the regulation of intake of forages of very poor quality. The increases we noted in digesta outflow with protein supplementation are substantiated by previous research (Redman et al., 1980; Corbett, 1981) . In the present study, increased digesta flow appeared to be very strongly associated with increased forage intake, although it is unclear whether digesta flow is a function of metabolic influences associated with increased intake or of an increase in rate of fermentation.
No difference (P > .lo) was detected in anaerobic bacteria counts in selective media containing complete carbohydrates or starch as the energy substrates (Table 4) . Total anaerobic bacteria (complete carbohydrate medium) and starchdigesting bacteria counts averaged 6.38 and 8.23 x 109 colony-forming units per gram of ruminal DM, respectively. Likewise, cellulose-digesting bacterial counts did not differ among treatment groups, averaging 25.1 x lo7 per gram of ruminal DM. These data may indicate that ruminal bacterial populations are not influenced by supplemental protein additions when expressed as a proportion of ruminal DM fill. However, because of the large amount of variation inherent with bacterial culture techniques, a cautious interpretation is warranted.
In a study evaluating the influence of r u m a l degradation of supplemental protein, Petersen et al. (1985) reported that additions of supplemental protein did not increase bacterial N flow to the abomasum. In that study, however, intake of mature forage (5.1% CP) was held constant (2.2% BW) and no differences were observed in digesta flow. The ability of supplemental protein to increase intake, digesta passage and outflow under ad libitum feeding conditions should increase total microbial cell protein production and(or) flow to the lower gut (Bergen et al., 1982; Firkins et al., 1986; Merchen et al., 1986) .
Ruminal fermentation characteristics for which no treatment x time interactions occurred (P > .lo) were averaged across time periods and are presented in tabular form ( Table 4) . Ruminal pH tended to be lower (P = .12) in protein-supplemented steers than in nonsupplemented steers. Ruminal VFA concentration was at least 40% higher in supplemented steers (P < .05) and may explain the trend toward decreased pH. Likewise, the molar proportion of butyrate was increased (P e .05) at least twofold with the addition of supplemental protein. Within supplement treatments, SBM/SG steers had larger molar proportions of butyrate (P < .lo) than did steers supplemented with alfalfa hay or D E W . A treatment x time interaction occurred for ruminal acetate to propionate ratios (P < .01; Figure 1 ). The ruminal acetate to propionate ratio was 15% lower (P < .lo) in alfalfa hayand DEHY-supplemented steers at 2 and 4 h after supplementation than that recorded for control or SBWSG-supplemented steers. At 6 h after supplementation, DEHY-and alfalfa hay-supplemented steers still had lower (P < .lo) acetate to propionate ratios than did control steers. A treatment x time interaction (P e .lo) also was observed for the molar proportion of acetate. The molar proportion of acetate was higher in control steers (P e .lo) throughout the entire fermentation than in steers receiving supplemental protein. The molar proportion acetate was lower (P e .lo) in SBWSG steers than in steers fed alfalfa hay 8 h after supplementation and in DEHY steers at 8 and 12 h after supplementation. Likewise, the molar proportion of propionate displayed a treatment x time interaction (P < .Ol); DEHYand alfalfa hay-supplemented steers had greater proportions at 2, 4 and 6 h after supplementation than did control and SBWSG steers. At 2 h after supplementation, SBWSG steers had lower (P < .IO) proportions of propionate than nonsupplemented control steers did.
Treatment x time interactions also occurred for the molar proportions of isobutyrate, isovalerate and valerate (P < .lo; Figure 2) . Although treatment differences appear somewhat erratic, DEHY steers had lower proportions of isobutyrate (P < .lo) than did steers fed alfalfa hay 0, 6, 8 and 12 h after supplementation and SBWSG steers 0, 4, 6, 8 and 12 h after supplementation. Control steers displayed lower proportions of isobutyrate (P < .lo) compared with the alfalfa-hay group just prior to feeding and compared with the SBW SG group at 0 and 4 h after supplementation. Similar to proportions of isobutyrate, isovalerate molar proportions were lower (P < .lo) in DEHY-supplemented steers than in alfalfa hayand SBWSG-supplemented steers during the entire fermentation. Nonsupplemented control steers displayed lower proportions of isovalerate at 0, 2 and 4 h after supplementation than did alfalfa hay-and SBWSG-supplemented steers. Ruminal valerate molar proportions did not differ (P > .IO) just prior to feeding but were lower (P < .lo) in DEHY and control steers than in steers fed SBWSG or alfalfa hay at 2 h after supplementation. From 4 to 12 h after supplementation, however, molar proportions of valerate were greater (P e .lo) in protein-supplemented steers than in control steers.
Observed increases in VFA concentrations are in agreement with previous research (Pritchard and Males, 1982; DelCurto et al., 1990a) . Modification of the proportions of ruminal VFA also has been reported. McCollum and Galyean (1985) observed that the proportion of propionate increased at the expense of acetate with the addition of supplemental cottonseed meal. Likewise, Judkins et al. (1987) noted that molar proportions of acetate were lowest with alfalfa pellet supplementation, intermediate with cottonseed cake and highest with nonsupplemented steers. The decreased acetate to propionate ratio may be related to increased digesta flow and subsequent effects on microbial end products. In our study, acetate to propionate ratios were decreased primarily because of increased proportions of propionate in DEHY-and alfalfa hay-supplemented steers. This observation is in agreement with Judkins et al. (1987) , who reported that steers supplemented with alfalfa pellets (17.5% CP) had greater proportions of propionate than did cottonseed cake-supplemented and nonsupplemented steers. The observed decrease. in molar proportions of isobutyrate, isovalerate and valerate for DENY-supplemented steers was unexpected. However, low rate and extent of DEMY protein degradation may partially explain this observation. Hours post-supplemen ta tion Hours post-supplementation Figure 2 . Influence of supplemental soybean meal/sorgbum grain, alfalfn hay or dehydrated alfalfa pellets on the molar proportions of isobutyrate (A), iswalerate (B) and valerate (C, Exp. 1). Differences (P < .lo) among means within time periods are denoted by supascript letters (a,b,c,d ). Standard errors within time period ranged from .06 to .lo, .06 to .14 and .06 to .12 for the molar proportion of isobutyrate, iswalerate and valerate, respectively. Weight change was evaluated with shrunk weights. Day 127 was the average calving date across treabnents. Cows were.
weighedwithin48 h postpartum and feedmg of the treatment supplements was discontinued after calving. Weights taken on d 182 corresponded to just before the 60-d breeding season. bprobability of observing a greater F-value.
'-4ez(ow means without common superscript letters differ (P < .lo).
ROW means without common superscript letters differ (P < .OS).
Experiment 2: Beef Cow Pe~ormance
Study. Beef cow weight changes were influenced by source of supplemental protein ( losses in body condition than did cows supplemented with DEHY. Additionally, cumulative body condition losses tended to be greater in cows supplemented with alfalfa hay both at calving (d 127; P = .16) and just before breeding (d 182; P = .17) compared with DEHY-and SBM/SG-supplemented cows.
The slight enhancement in cow performance with DEHY supplementation could be explained by several factors. First, increases in forage intake, as observed in Ekp. 1, might have occurred and directly enhanced maintenance of BW and condition. However, mechanisms by which DEHY might promote increased intake compared with isonitrogenous additions of SBM/SG or alfalfa hay are unclear. Another potential explanation for the improved performance by DEHY-supplemented cows might be increased escape of supplemental feed protein from the rumen. In a study evaluating protein degradation in range supplements, Petersen et al. (1985) reported that N retention by yearling steers was increased by feeding supplements formulated for increased feed protein escape. An increase in N retention may, in turn, have a positive impact on the ability of a gestating cow to maintain BW and condition. In a study evaluating glucose production and utilization by gestating, lactating and nonlactating ewes, Wilson et al. (1983) reported that the use of absorbed ruminal propionate for glucose production increased by 48 and 62% for ewes in late gestation and early lactation, respectively. Therefore, the increases in proportions of propionate observed with DEHY and alfalfa hay supplements might have been beneficial in meeting fetal glucose demands during late gestation. Calf birth weights, averaging 39.3 kg, were unaffected (P > .lo) by dam's previous supplemental treatment (Table 7) . Calf ADG during the first 55 d postpaxtum tended (P = .13) to be lower for calves whose dams had previously received the alfalfa hay supplement than for those fiom dams fed DEHY and SB~JVSG. The lower rates of gain in calves whose dams were previously supplemented with alfalfa hay may be related to the greater BW loss and a trend toward greater body condition loss at calving and just prior to breeding. However, cumulative calf ADG at 140 d postpartum did not differ (P = .49) among treatment groups. Percentage of cows cycling prior to the breeding season was greater (P c .lo) for cows supplemented with DEHY and alfalfa hay than for cows supplemented with SBWSG. However, no differences were detected (P > .IO) in pregnancy rate or calving interval.
Although previous research has demonstrated the positive benefits of traditional protein supplements (i.e., soybean meal, cottonseed meal), there is limited information pertaining to the relative efficacy of alternative feedstuffs. Judkins et al. (1987) reported that alfalfa pellets and cottonseed cake promoted similar weight gains by yearling heifers which, in tum, were greater than by nonsupplemented heifers. Likewise, Cochran et al. (1986a) reported that supplementation with alfalfa cubes or cottonseed meal-barley resulted in similar weight and body condition changes during the winter grazing period for beef cows. Both supplements promoted improved maintenance of BW and condition compared with nonsupplemented, control cows. Lusby and Wettemann (1988) and Sunvold et al. (1989) found that wheat middlings also are a viable source of supplemental protein, yielding comparable responses to isonitrogenous grain/byproduct mixtures. In contrast, our data suggest that supplemental protein source can have a modest influence on beef cattle weight, body No. of cows 24 23 24 "cows cycling was determined just prior to the breeding season. Regnancy rate was determined as the number of cows diagnosed pregnant divided by (he n u m b of cows exposed.
h b a b i l i t y of observing a greater F-value. cCalf weights correspond to average days postpartum. &%ow means without common superscript letters differ (P < .OS).
mid-February grazing period compared with DEW-and SBWSG-supplemented cows (6.22 vs 7.09 and 6.70 h/d, respectively). In a study evaluating the winter grazing activity of beef cows in the northern Great Plains, Adams et al. (1986) reported that 3-and 6-yr-old cows spent, on average, 6.88 and 7.44 h/d grazing, respectively. Time spent grazing in their study is in agreement with data of our study in that cows displayed a similar portion of time grazing dormant tallgrassprairie forage. Previous research also suggests that time of supplementation relative to diurnal grazing patterns (Adams, 1985) and grazing systems (Walker et al., 1985) are factors that influence beef cattle grazing behavior. Our study suggests that the type of supplement fed also may exert influence on grazing behavior.
The reduced time spent grazing by alfalfa hay-supplemented cows corresponds with greater weight and a tend toward greater body condition loss at calving (d 127). Reasons for this observation are more difficult to ascertain. The reduced grazing time might have been due to the greater amount of time involved in consuming the treatment supplement. Mean supplement consumption times were approximately 10 min for DEHY and SBM/SG supplements vs over an hour for cows fed alfalfa hay supplements. Thus, the increased time involved in consuming the alfalfa hay supplement may have directly reduced grazing time and, subsequently, adversely affected beef cow performance. Another potential explanation may involve the interrelationships of physical limitations to forage intake (reticuloruminal capacity), advancing gestation and the physical characteristics of the supplements. Forbes (1970) observed a decrease in ruminal volume in sheep during the latter stages of gestation. In addition, alfalfa hay, being less dense than SBWSG or DEHY supplements, may occupy a greater portion of the reticuloruminal volume. As a result, the observed depression in grazing time, as well as cow performance, may be related to a reduction in feed intake due to limited reticulo-ruminal capacity.
Irnpllcatlons
AU three supplements evaluated appeared adequate; only minor differences were detected in reproductive efficiency and the relative magnitude of body weight and condition loss by cows grazing winter forage. Protein supplementation increased forage intake, dry matter fill and digesta outflow. Within supplemental protein treatments, the dehydrated alfalfa pellet supplement appeared to offer the most benefit in terms of cow weight changes. Additionally, steers supplemented with dehydrated alfalfa pellets displayed greater forage intakes. Both legume supplements promoted increased intake of digestible DM compared with supplements composed of a soybean meal-sorghum grain mixture.
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